The objective of this review was to evaluate the efficacy of selective serotonin reuptake inhibitors (SSRIs) and SSRIs compared with other treatment modalities in preventing relapse after an episode of major depressive disorder (MDD). An Ovid MEDLINE and PsycINFO search (from 1987 to August 2017) was conducted using the following terms: selective serotonin reuptake inhibitors, antidepressants, depression, prevention, prophylaxis, relapse and MDD. Using predefined criteria, two authors independently selected and reached consensus on the included studies. Sixteen articles met the criteria: 10 compared the relapse rate of selective SSRIs with placebo or other SSRIs; one discussed the effectiveness of SSRIs plus psychotherapy, two compared SSRI versus tricyclic antidepressants (TCAs), two were mainly composed of TCAs plus psychotherapy, and one compared SSRIs and serotonin norepinephrine reuptake inhibitors (SNRIs). According to the included studies, the relapse risk in adults was lower when SSRIs were combined with psychotherapy. Results comparing SSRIs and SNRIs were inconclusive. TCAs may be equally as effective as SSRIs. Atypical antidepressants (mirtazapine and St John's Wort) had no significant difference in efficacy and remission rates compared with SSRIs. Escitalopram appeared to fare better in efficacy than other SSRIs, owing to a higher prophylactic efficacy and lower side effects; however, according to the current data, this difference was not significant. To conclude, this review provides evidence that continuing SSRIs for 1 year reduces risk of MDD and relapse. Furthermore, the combination of SSRIs and cognitive behavioural therapy may effectively reduce relapse. Escitalopram appeared to yield better results and fewer side effects than did other SSRIs or SNRIs. The effectiveness in reducing relapse of SSRIs was similar to that of TCAs and atypical antidepressants.
Introduction
Major Depressive Disorder (MDD) is the most prevalent of all psychiatric disorders affecting nearly 322 million people or 4.4% of the population worldwide. 1 In the US, approximately 16.2% will be affected by depression and this leads to 225 million missed work days and an annual loss of $36.6 billion US dollars. 2 It is associated with significant morbidity and mortality, both in adults and children. 3, 4 Over the next 13 years, depression is projected to be the leading cause of disability in the United States. 5 Perhaps the most disabling aspect of depression is the adverse impact in quality of life (QOL), medical comorbidity and mortality. 6, 7 Depression is commonly treated with antidepressants, psychotherapy, or a combination of both. 8 However, low remission rates and high dropout rates are common in these therapies. [9] [10] [11] MDD has a high risk of relapse, with up to 85% of patients experiencing a recurrence after one MDD episode. 12 The presence of residual symptoms after recovery and higher number of previous episodes of depression are strong predictors of recurrence. [13] [14] [15] Furthermore, among those patients who improve with treatment, the subset who do not achieve clinical remission are at markedly increased risk for relapse. 16 Although adjunct therapies may enhance the effects of antidepressant treatments, some studies show few additional benefits. 17 Antidepressant therapy with various classes of antidepressants not only treats MDD in the acute phase, but also reduces the risk of relapse and depression recurrence. 18, 19 Therefore, adherence to antidepressant treatment is important in maintaining remission. However, it is estimated that only 10% of patients with MDD are receiving adequate dosage and duration with antidepressants. 12 Although various pharmacological agents are used to treat MDD, selective serotonin reuptake inhibitors (SSRIs) are commonly used as firstline treatment for MDD for adults and children, 3, 4, 20 and various SSRIs are often used for maintenance therapy to prevent relapse. 19, 20 Other MDD drug agents include: serotonin norepinephrine reuptake inhibitors (SNRIs), norepinephrine-dopamine reuptake inhibitors (NDRIs), tricyclic antidepressants (TCAs), and monoamine oxidase inhibitors (MAOIs). 20, 21 Numerous studies have shown that psychotherapy, such as cognitive behavior therapy (CBT), with or without pharmacotherapy, is beneficial in reducing the risk of relapse following a depressive episode. 18 In understanding relapse risk in MDD, an important finding was that partially remitted patients had higher relapse rates. 22 This correlation is very strong, such that residual symptoms in patients could be used as a marker to predict relapse. 22, 23 Therefore, it is essential that the target in MDD treatment be full remission and therefore, lower the risk of relapse.
Even though some studies have shown the efficacy of SSRI in MDD relapse prevention, a comprehensive review comparing SSRIs with other clinical modalities is lacking. It is currently unclear which of the various antidepressant and CBT treatment options perform better at preventing MDD relapse. Furthermore, there may be differences in efficacy within different antidepressant classes. The purpose of this review is to compare studies focused on SSRIs with other therapies in preventing relapse after an MDD episode. We hope that this review will provide clinicians additional information to help guide them towards optimal treatment modalities for MDD maintenance therapy.
Methods

Search strategy
A systematic literature search was conducted on articles in the Ovid MEDLINE and PsycINFO since the US Food and Drug Administration approval of the first SSRI to the present: from 1987 to August 2017. The keywords used for the search were 'depress*' OR 'major depression' OR 'major depressive disorder', AND prevention OR prophylaxis* OR 'relapse', AND 'SSRI*' OR 'specific serotonin re uptake inhibitor*' AND 'antidepressants'. The '*' was used to pick up a variation of the search term (e.g. depression or depressive; SSRI or SSRIs) and the quotes are to contain a full search term. This strategy identified 232 relevant articles.
Study selection criteria and methodology
Two authors independently reviewed the abstracts of the 232 articles and selected the articles that met the following inclusion criteria:
(1) articles that were in English or had an availably published English translation; (2) articles that were published in a peerreviewed journal; (3) studies of any design that focused on SSRI use for MDD relapse; (4) studies that used at least one clear relapse measure.
This narrowed the search results to 24 studies based on the studies' inclusion criteria. Furthermore, the two authors conducted independently a second review of the full article texts to ensure that the inclusion criteria were met. The two reviewers reached consensus on 16 selected studies to include in the review. The flowchart of the article selection procedure is depicted in Figure 1 .
Data extraction and yield
Research methodology and key findings in this review are based on the full texts and tables of the selected research articles. Table 1 summarizes the study designs and findings of the selected articles included in this review.
Results
The results of the review findings are depicted in Table 1 .
Efficacy of selective serotonin reuptake inhibitors for maintenance of major depressive disorder There were 10 studies that specified relapse rates or relapse risk ratios among SSRIs. SSRIs are common first-line agents for initial treatment and prophylaxis of MDD, and it is important to consider the ability to acutely treat an episode and prevent future depression episodes. In regards to sertraline (50-200 mg/day), the relapse rate was 8.5% versus 19.5% placebo in a 44-week maintenance trial 24 and 13% versus 45.7% placebo in a 16-week maintenance trial. 25 In comparing sertraline with another SSRI, sertraline had a slightly lower relapse rate of 2% versus 9% with paroxetine (20-40 mg/day) in a randomized clinical trial (RCT) of 24-week maintenance treatment. 26 Although significance was not specified for this difference, the remission rates significantly increased with both SSRIs. The relapse rate of paroxetine was directly compared with Hypericum extract (WS ® 5570) in a 160-week maintenance treatment multisite study, it was determined that both SSRIs were equally as effective at preventing relapse from an episode of moderate to severe depression. 12 In a post hoc analysis, Yang and colleagues determined that adult MDD patients on fluoxetine had a lower relapse rate (45.9%) than the placebo group (72%) after a 1-year follow up. 23 Among depressed children and adolescents, the relapse rate with fluoxetine was significantly lower in an RCT at 34% versus 60% placebo at 36-week follow up. 27 Similar results were shown in two other meta-analyses of escitalopram, sertraline, citalopram and paroxetine, all showing statistically significant decreases in relapse rates when compared with placebo. 19, 20 In comparing SSRIs for preventing depressive episodes, four SSRIs were compared in a naturalistic long-term study. Escitalopram was the most effective at preventing depressive episodes, with a prophylactic efficacy of 36%, followed by fluoxetine (33.3%), then by sertraline (21.3%) and lastly by paroxetine (12.85%). Although these values appear to greatly differ, there was no significant difference among the SSRIs, as measured by a change in Montgomery-Asberg Depression Rating Scale (MADRS) score. 18 In a naturalistic study, the continuation of SSRIs significantly had better probability at maintaining remission within the first year when compared with discontinuation of SSRIs (0.70 versus 0.40). 3 Despite SSRIs' role as the first-line MDD treatment, a large-scale clinical trial directly comparing SSRIs with other treatment options such as SNRIs, TCAs, atypical antidepressants and CBT is warranted. Lastly, in a 6-month maintenance phase of treatment with fluvoxamine, only 8.9% of patients relapsed within the first 2 months of the phase. However, significance cannot be assessed, since the relapse rate for placebo was not reported. 13 Selective serotonin reuptake inhibitors versus serotonin norepinephrine reuptake inhibitors for major depressive disorder SNRIs, such as venlafaxine, were compared with SSRIs in one study from our search results. Bauer and colleagues 31 compiled a meta-analysis of 27 studies in order to establish the efficacy of venlafaxine compared with SSRIs. Venlafaxine was found to produce more favorable outcomes when compared with imipramine, clomipramine, amitriptyline, dothiepin, amineptine and maprotiline with an odds ratio (OR) of 1.22 [95% confidence interval (CI) 0.96-1.54]. The relapse rate with venlafaxine was effective at reducing relapse after a major depressive episode (OR = 0.37, CI 0.27-0.51), compared with placebo. However, the relapse rates for SSRIs were not calculated; therefore, the relapse rates could not be compared between SSRI and SNRIs. Studies on other SNRIs such as duloxetine found that SSRI use produced a more RCT, randomized controlled trial; MDD, major depressive disorder; HAM-D, Hamilton Depression Rating Scale; CGI, Clinical Global Impression Scale; CGI-S, Clinical Global Impression Severity Scale; SSRIs, selective serotonin reuptake inhibitors; SASS, Social Adaptation Self-Evaluation Scale; GAS, Global Assessment Scale; MINI, Mini International Neuropsychiatric Interview; MADRS, Montgomery-Asberg Depression Rating Scale; WS ® 5570, Hypericum extract; CDRS, Children's Depression Rating Scale; CBT, cognitive behavior therapy; TCAs, tricyclic antidepressants; ns, not significant; OR, odds ratio; CI, confidence interval; RDC, Research Diagnostic Criteria; SCID-P, Structured Clinical Interview D for DSM-IV -Patient Version; BDI, Beck Depression Inventory. Table 1 .
(Continued) significant decrease in the MADRS total score. 20 Garnock-Jones and colleagues noted that escitalopram achieved a faster short-term response than venlafaxine, making escitalopram more desirable for acute and severe MDD. 20 Although, dropout rates in pooled studies did not show an appreciable difference between venlafaxine versus SSRI treatment (95% CI 0.95-1.19; p = 0.26), it was shown that the incidence of side effects in the venlafaxine trials was higher by a statistically relevant margin with an OR of 1.45 (95% CI 1.23-1.70; p < 0.001). 27 Some of these side effects included dry mouth, insomnia, nausea, and vomiting. In addition, venlafaxine was associated with increased suicide risk 4, 20 compared with the low OR for risk of suicide and suicidal thoughts with most SSRIs. 32 Despite the side effect profile and depending on the clinical and patient preference, data suggest that venlafaxine could be the favorable choice for relapse prevention.
Selective serotonin reuptake inhibitors versus tricyclic antidepressants as maintenance therapy for major depressive disorder
There were four articles that reported the relapse rates of TCAs, while only one study directly compared the relapse risk between TCAs versus SSRIs. In a meta-analysis of 30 RCTs (n = 4890 patients), the reduction of relapse risk was significant for TCAs, with OR = 0.29 (Cl 0.23-0.38) at 1-year follow up. The OR was similar for SSRIs (OR = 0.24, Cl 0.20-0.29). Although the OR was greater for TCAs than for SSRIs, there was no statistical significance between the two values. In addition, the CI was greater for TCAs, given the heterogeneity of the RCTs. 19 In a pragmatic open-label trial, the relapse rates were reported for all antidepressants (including fluoxetine, mirtazapine, mianserin, amitriptyline and tianeptine) and compared with the full versus partial remitters. At week 52, the relapse rate was 8.33% for full remitters and significantly higher for partial remitters (25%). One weakness of the study was the lack of subanalysis according to antidepressant type. 22 In studies by Fava and colleagues, patients were randomly assigned to two groups; either antidepressants or antidepressants + CBT. In these studies, the antidepressants included various drug classes; however, roughly 50% were TCAs. The relapse rates were lower with the combination at 2-and 4-year follow up. 29, 30 Given the CBT component, these results will be described subsequently. Cognitive behavior therapy as an adjuvant to selective serotonin reuptake inhibitors for maintenance of major depressive disorder CBT is a desirable nonpharmacotherapeutic option that can be used in addition to or in place of SSRI therapy for patients that are wary of pharmacotherapy when treating MDD in the acute and maintenance phases. In a 34-month naturalistic prospective study, Peselow and colleagues analyzed the utility of using CBT as an adjunct therapy for patients currently taking SSRI.
Relative to patients in the SSRI group, time to MDD recurrence was longer and the remission maintenance rate was higher with the SSRI + CBT group (41%), whereas only 18% of patients in the SSRI-only group maintained remission. 18 A separate analysis by Fava and colleagues showed no significant difference in the maintenance therapy groups using either pharmacotherapy only or CBT + pharmacotherapy at a 2-year follow up. 29 However, when the follow up was extended to 4 and then 6 years, the long-term benefits of CBT became clearer with fewer relapses (35% and 70%; p < 0.05, respectively) and fewer new episodes of depression (mean 0.8 ± 0.95 versus 1.7 ± 1.3; p < 0.05) than the SSRI group. 30 In adolescents and children, psychotherapy has not been shown to be as effective as pharmacotherapy; especially among MDD with comorbid diagnoses. Thus, CBT does not seem to be adequate as a standalone therapy in pediatric MDD. 4
Discussion
When choosing an antidepressant for the treatment of MDD, it is important not only to consider its effectiveness in treating acute episodes but also in the prevention of future episodes. Three meta-analysis reviews suggested that continuing treatment with SSRIs reduces the risk of experiencing another episode of depression (relapse) and may reduce the risk of experiencing another episode within the following year (recurrence). Escitalopram appeared to have a higher prophylactic efficacy; however, differences between other SSRIs were found to be insignificant. 18 One study compared the efficacy in short-term response and remission of MDD between a SNRI (venlafaxine) and SSRIs and found that venlafaxine was more effective than SSRIs, with higher remission and response rates. 31 While this is compelling evidence for the efficacy of venlafaxine, it should be noted that a review article by Sheehan and colleagues found venlafaxine and SSRIs to be equally as effective. 33 This contrasts to a review by Garnock-Jones and colleagues that concluded SSRIs achieved a more rapid short-term response than venlafaxine. 20 Of interest, the efficacy of venlafaxine at reducing relapse is superior to placebo. However, the efficacy of reducing relapse between venlafaxine and other antidepressants was not assessed. Therefore, no conclusive treatment recommendations can be made on the basis of this review. There is evidence that TCAs may be more effective than SSRIs in reducing relapse. However, these differences appear to be insignificant. 19 Additionally, TCA side effects would limit their use to patients who cannot tolerate SSRIs.
The adjunct of psychotherapy appears to be beneficial in preventing future depression episodes among adults. 18 Augmentation of CBT was found to be significantly associated with fewer relapses (35% versus 70%; p < 0.05) and fewer new episodes (recurrences) of depression than the SSRI-only group at a 4-and 6-year follow up. 29, 30 In adolescents and children, psychotherapy has not been shown to be as effective as pharmacotherapy; especially among MDD patients with comorbid diagnoses. Thus, CBT does not seem to be adequate as a standalone therapy in pediatric MDD. 4 Given these data, there are several treatment options patients can consider. For patients who wish to avoid pharmacotherapy and are financially able and willing to commit to long-term CBT, there is therapeutic benefit without the risk of side effects. However, patients who wish to alleviate their MDD maximally can opt to take advantage of the apparent synergism available when using a combined SSRI and CBT therapy. Finally, for patients unable to commit to CBT, SSRIs offer a more effective alternative to CBT.
This review has further confirmed that no one drug fits all, and it is crucial to determine the antidepressant that is tailored to the patient's needs and considering the individual risk/benefit ratio. Additionally, genetic screening may show promise in maximizing therapeutic benefits of antidepressants without undergoing trial-and-error methods. However, Dotoli and colleagues failed to find any genetic markers that correlated with SSRI response. 13 Future research of MDD treatment should be aimed at finding ways to customize comprehensive treatment for patients. Traditionally, the goal of antidepressant therapy has been to improve symptoms or achieve response (50% reduction in symptom severity). However, research findings support the need to reach full symptomatic remission (minimal or no symptoms) since lingering of residual symptoms could serve as an obstacle in achieving recovery. More importantly, improvements in functioning and QOL have emerged not only as optimal therapeutic goals but also essential prominent steps in recovery. 36 Therefore, it is crucial to comprehensively treat depression with a battery of tools: pharmacotherapy and augmentation with psychotherapy, actively seeking to improve QOL and functioning.
Conclusion
This review article analyzed the available literature on the effectiveness of SSRIs in preventing MDD relapse, in comparison with alternative therapies, showing some evidence that continuing SSRIs for 1 year appears to reduce risk of MDD and relapse. Escitalopram appeared to yield better results and fewer side effects. The efficacy of SSRIs was similar to that of TCAs and atypical antidepressants (mirtazapine, St John's Wort). Future combination trials comparing antidepressants and psychotherapy (e.g. CBT) are needed to guide treatment decisions to achieve remission, improve functioning and QOL, leading to eventual full recovery.
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